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m m m 

[0001] :^mmn. ^mw-mmRm<^mm:^mmu xmv<n. mw^mi^nx^x 

[0002] ifi^. MISM«lf-^mh^>v^^i5' {^r TMISFETJ ^5) (D~mt\^X. V ^t><4> 

(DmiM^-hmmmi>^^^u ±tvxm.:^w-'^^mi^M<7)Wimmi:ir^-^x^ 

^^/l^^a^^^^^tt-So :i(Dj:5''<j;FinMMISFETf:i, ^^^^/^^m^^^^Mi^Mi^X 

mx^^^t7!}mhtix\^ 

[0003] rc^i^JfeFinMMISFET^rb-C. #MBg64-8670#<2^^ (#fF3t^l) tCfi. y- 

\zMi^xm^mm^mm^mir^W.:iji^'^xih^. ^<Dm:fji^^^mi¥^'^:^(DM 

•r^:Lt^mi^t^^MOSm^^W:hyiyi^y^'^ (MOSFET) 7!)m^^inx\^^^o 
^Jl^^i:. HfffBii:;^|*:it^^^l^0^i>c^—|fC^5S0I (Silicon on insulator) S«t^¥ 

^^^Biyv=^>'m<D—^xh^mmmf\^^tix\^^^o su^^niKa)}^. m^^mnh 

[0005] mi (a) ic:^i-?l^^-e{*> ^xy=:^!^^3ly^s^lOl(D— ^^ff:^<^jyt^5>i03^b. 

^—hmmi05i!)^:z.com.:ffi^'^^^'i-03(Dm^^i^pLxmmi^m^\^x\f^^. 
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[0006] mi (b) iz.^-r^mxi-i. i^]}=^>'^=^y-mmiii. mmmii2&xj^i^v=^>'Wf^^B 

[0007] #M2002-118255-^<2^^(it#fF:5Cife2)}^{*. M;tf^ill2(a) - (c) {C^i" 

mm<^ii::^#:^yt¥^#:a§B idh'Jik^mi^m213) ^^^-r^FinMMOSFET 
>65M^$tb-CV^2)o ia2(b)t^lIl2(a)(^B-Bj|i8)f®ElT-fe'9. |ll2(c)J*|ll2(a)OC 
-CmmmmXh?)o ^(^Fm^MOSFETf^i. v'y=i:/S^210<Z)'i7ai/Wjl211(D— 

Tv^So ^ta^^^flcii^^-^m^lrB1^clfi^^M2l8;a5^^iu >^-hmaT<^ 
u^>^mi^2i7i>m^^t\^. y-^y^v\^^:^m^2i7T(Dm^2i2ia-immM^ 
vx±mmm229. 23otmnhti. ^^^•y^^v:f'7if222,\z.^^^ ^±Mwm.h^ 
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[0008] FinMMISFET^^i;tfc^^^*^«^;l*3V^-t. nm^t:ii3XXfm^mit^TM^^0 

o 

[0010] — miii^^-rxo'i^. ^^mi$^ej^(om>^Km(D)X\,^y<^yh^^m.i'fx. :L(D/<y 

[0011] ^mm(D i ^{i. FinMMISFET^{i;tfc^^^$:ig«-trfco-C. 
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[0013] '^rc:^mmn. m^m^jh^mwmmtK ti-m^mWi^^(Dy-:^yvu4>'m 

[0015] t.rc:^mpj^n. mt5.Mismm^^^hy:^i^:^^tvx. mi(oh9>'i^:^'^Rxj^m2 

fcmm(D^mi^f^nt. :itihmm(D^mi^\^m^m^x^ifhti^^mi^ein 

MlBSfeii^^^iE^fi. ^l^^^^v';^^?^c*5v^T. —(D^mW\^^<7)y~:^/ 
[0017] ^fc:^mmn.mt^mm<D^m^\^m^:s.\^H^^nmmvx\^^^±n^(D^^mi^ 

[0019] ^fc3|s:^?gfi. Bul5ffiJ6ii^^{^Ba^tBul2y— ;^/KW>''gI^<b<7)^S^§B*^ 

^mxn^m^t^m>(bfj:^i&.^mtm^^i^xmm^tix\f^^±m(Dii^mi^B 
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[0020] -i^fc^^mit.^ m§s.^mw^mK mm^^m^^^^^'^^^-^^M:ff\^Kmw: 

[0022] ^fc:^mMn. -*J-(7)Bl-S.t>*ll2S»]h7^^v^^^. -M(DmiRXfm2l^^h9 
>'Z^::^^RXf~M(DmiRX^f^2m^h9l^i^:^^^m^fcSRAM-^zy]^m^^ 

mmhv>'i^:^^Rxj^m2^mh9>'i^:^^nmm(Dm2^mi^€^^^^u^i'^^ 

nm2^mi^J^hmm^^^m4^^mi^db^^^u 

xm^^ti. m2mW}h9>'i^:^^Rx^m2M^h9i^i^^^<D^—hmmit^m(Dm 
2mmmxm^^rL. ::inh<Dmmmn^(D-^^jj\^mmi:fj\^i^^w:^j:^2 
:^\^^z.r^<^xmm^tlx\,^^:Lt^wmt-r^^^mi^mm^^m•t^o 
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[0023] ^fc^^^l^fl, mn5.<DSRAM±Jl'miiL^t^^i^±i^ni'fhtlfcmm^WM. 

[0024] ^ti^i^mm-i. miRxim2mibj2<?/'mw-mBf)^'tti'eti. mt&mmBmm(D± 

[0025] ^fc^mmi-i. miRt^n2mib^^^mi^mm*K mtd.y—^m^Rxj^y—^y^Y 

[0027] ^tc:^mmi-i. mw^mi^Mi^xmtai^ti^mw-^^t. :z(D^mwdhm^m<^ 
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[0030] ^fc:^mmi-i. mummmmm^j^f^'T^mi^. mm^^mw^hU(Dmmii^si^\:i° 

[0031] ^ti:^mmi-i. mt&mmmmm^m^i-^mi^. mni^mi^€hm^^m^fcii^ 

[0032] ^fc:^mmn. mn5.m^m^vfcm^. '^mmp^xmm-r^^mi^^^(Dmmi^ 

[0033] ■^ti:^^mn. mmm^wmvtcm^. mmmi^xmm-r^mw.^mi^\^m^^ 

[0034] ;^=l§0J^-J;t^.^^^FinMMISFETS^M;tfc^^^*:^«-efeo■C, 7:^=i:/i?i^h 
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[0035] miMM<OFmmMlSFKT(Dm^^T^(DWi^MmX'^^o 

m^]^^^Mfi^i^i'^^FinmMisF-ET(D—m(Dmmmxh^o 

m 1 2]:^^ m (D ^^m^mw:<Dm(om (^mm m -e&So 
m 1 3]^ii m (D ^^mi^BM(Dm<Dm (omm m -efcSo 

m2i\^mm(D^mi^mm(Dm^:^^<^^mmxi)^o 
m22-]:^mm(D^mi^mw:(Dmm:^^(Dmmmxh^o 

m23]:^mm\^i^li^^FinmMlSFFT(Dm.mmXh^o 
m2A]:^m^M lc:*3tt-5FinMMISFET(Z)|Ji^ El-^fcSo 

m25]:^mm(D^^m^i^Bm(Dm<Dm(Dnm m-cfeSo 
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[0037] :^mm ic:*3itSFinMMISFET<^^##:(agP(i. (rr-e{i^fe^i*:¥® 

) iz.Mi.xmmi.fzM^:^%:^'r^w-vm. m^i'£m3^c7^:■rx^K^^mi^^w^3o 
i±<D^—:^mmm302±iz.ni-fhtifc^^mw-mxmf^-r^^ti!)^x^^o * 

[0040] :2(s:^BJ lcl*3(tSFinMMISFETt<:*3V ^-C{i. ^<D^^mi^\^hM^^<:^0 \^^<D±. 

\i^mw±.\^)it:^\:^x\m.^^^m^^nm^mx^f\^. fe5v^{i^A$tov^T^ ^ 
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[0041] m23Rijm24K. ^mw^U(D^-hmmru^(ommm'^^^-to soift^ 
mi^m. 502\-i^-:^mm.m. sosn^m^^^^ 504i-i^-hmm. 505\-i^-h 

[0042] m23K^'tx^i^^mw^^503(D±m^^-mmm505i:m\'^^^^y^B 

[0043] ^fc. m24iz.^-r^oi^'^mi^db^(7)'h^%<^xh^<. ^tiiiMm^mrf^(D 

[0044] m23(a)(Dmn(Dmmi-i.^mi^dhmo3(Drmt^-hmm(Drm^^\m- 
^^m±\^h^(oi^n\^x. m23{h)(Dm^\i. ^mi^\^n503(Dri^x^hr^i^ 

0 24 (b) TT 'J^-bfllat^^U-CV ^So 

[0045] 12123(c) ^^^i^^mo3(ormm^-^y-hmm504-dm'OT2<Ayx\^^m 

m^^-To :^(Dmmn. ^^-vmm^^^v^y^X'^(D^oi'<^ux\^^^:itf)>h^Q^- 

tt^x^^o mmi^. m24{c)hQ^-hmm^^vx^^^o 

[0046] 11123 (d) ^mW^^503(Drmm-^^—hmm504-d^^^1iCm^}2^AyX^^^ 
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±-t^Zt^>X^. M^-r^>7^#'l4^fp]_h-r5rt;0ST*$So mmit^. 12124 (d)^GA 

[0047] ^mi^^'^<Dmm^mi. y-hmmr^t. :^mmi^x^mi^jh^mi^ 

[0048] ;^^P^lci*3tt5FinMMISFET(Dy— ;^/KW:/'Rg^{i. |lI3^^^-t-J:5^-^ ^ 
[0049] ^fd. 0^(^*5 ^t^FinMMISFETO. locOh^^'v^^^F^t-li^t^^J^l^tih 

[0050] wOi5^.c-^/^^«3tfi. S^¥®^-s^l:;^rRI(^{||J®^^^-^/l^'le^bTfflv^5¥ 



wo 2005/036651 



12 



PCT/JP2004/014243 



[0053] ^^^(fb^Pf^tSWiS— lOOnm. 

ii^mi^^^(D^^H : 20— 200nm. 
hSL: 10— lOOnm. 

2 

^^^/vm^mM(r>^mmmm : o-i x io'^cm"\ 
[0054] ^mw^f^^<Dm^iin^ ^—^mmm^^mA^h^tiivfc^^mi^^^j^(D^^ 

[0055] i^mmt.. JeAJi{;ilftBJbfcFinMMISFETM;^fc^^#:i^«{-#.^t3tO-t?fc'9. 
[0056] :i?im^(D^MWmmt. FinMMISFET^ffiJ?)a2.tpJ;9(-*^*:-ht-ISJ'tejtl/fc^ 
mWUU^^-r^o ^UT. ::(7)ffli2!)iA^^#:Sfl^{4. ^(DFinMMISFET(D^* 
[0057] 1114 (a) - (e) lcl±|E«fifec^— mS^F^^Sr^-To wOfll^f*. — 0<DFinMMISF 
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m4ic)it.B-B'mwrmm^^u m4id)i'ic-c'mwrmm^^u 1114(e) (id-d 

. 408n^-ry>^mmm. 4ionf^immmmm. 4iii-imi^jL^mmm. 42on 
m2mmmmim. 42ii-i-^yi^. 422{i_L^ia^^^i-o ^-hmm404t±m^ 

wmm4iitm^m^^ti^mib72^?^mmm^if^^^'^xhx\^\ 
[0058] lll4^^^i-^^SJl^^^^*5v^Tfi. -<—y^mm.m402±{^--D(D^m^\^h^403 

^W-D-^/l^'^mi^(DFinmMlSFET-!bm^^in. ^(DFinMMISFETfilll® ffi^ 

ii/s^i^ttfett. :L<Dmibjh^mmm4iix'~-^(D^mi^ei^403(Dy-:^yvu 

|l|5(d)fiC-C'iSSKlfBlll^^U ^ttb(7)|21f(D^#filll4t|'c^t?-^^^^£: 
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[0060] ^mw-mmi^^^^xmi^m±t:m.%^Kmm-t^m^> 

o 

[0062] *fc;*:^0Jt^*3V^-C. ffiie)a2i^^#:iBl^{«mi^lt^:i^;d5-e#?)^5. ^(D±M\t. 
ISU m(^§l5i^JliJ1><^)^«^^{k^6^a*Jfe6<3WBi (CMP) fe{^J:oT^*i-5wa:T'S 

^:Ltii^x^. ni&-xM.^mm\^x^^. 
[0063] i^mm\^i^n^m}^^^^MW-um^. Ei4^t/Ei5tc^-t-j;9{-> ^mw^u^o 
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tm\^^i:^M^Mt-r^^thX^^^o I2l6(a){l. |ll4(a)cDB-B'^|ffffilll^^U 1116 

[0064] *fc. :^mm^^i3^f^m.ibl2^^m^mm4llt^^mi^\[^n403(Dy-^yh'u4> 
dhM\m(OTm^:imvxfj:\^^ii-fJ:t>'lbmib}2<^m^w.^^4llt^^—^^ 

[0065] ^fc. ;*:|§5^J^*5ttSa»652i^^^iaa411tN^^f!^di§l5403(^)y-><./Kl^-r>' 
MiSK406i:(?D^i^a5(^. lll7(a):S:U^|ll7(b) {C^-TXol^. ^^mi^(^Mm(D±<^ 
;d>e>TiSS{-t3fcoT(y--^/KU'-Y>'^^406<7)S^l-Sii:;^[Rl(^^#:(-:bfcoT 
)^MbTV>Tl><tV^o |ll7(a)^TJ«|l|7(b)fi. ^tt^tb|l|4(a)<^)B-B'^if®llI^ 

4iU%^-:^mU^402izmLxm. ^Pjt;i^a»ft:a^403OT^ESJ;D^vMiS^ 

^mi^\^^403(Drmi:>mibji,^mw^m4iitmm-t^m^t'r^^thx^^o 
[0066] :^mmi^^i'-f^Mi^j2^^mw-nim4ivt. msiiCTT^-rx^K. ^^mw^\^^403(D 

[0067] JM-ht-l5iP^bfclll4-8}Jl^i-«3t(*. ^-;^^fe^)^02±lcm^^^*:ifh^403;6S 
m^02T(D^mW-^^401(D—UXh^m^^t-:>X-hX\^\ 1119(a) \t.B-B'm 

mmm^T^i^s ia9(b){ic-c'i^^ffiigsr^u vitv?5(Diii4'<D4f-i-f*iii44^(D^f 
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[0068] ^fc. Ei4-8tc^-t-t#ag«, m^c^^mvtcmm<D^^:yv^(D^^mi^f^'^^^-r 

tciifiv ^$u^-e^^^a^ir^^-r5 j;5 \^-rtiitm.m,(DmiJu^^M':it-/}>x^^o 
[0069] Ti^mm i^:irsmmib7i<^mmmi-i. (Dmmw^^hm^-r^:Lt^^x^^^K 
m^{^^<vrmm'^mmmm^mir^rm.m^i^\-vxw^(Dmm^^mh^\^^it 
^m^t^mtmibj2--^i\fcm^^t^^tT!)^x^^. rmmm^m(D^m:h^\^^n 
^mi^^'^m^mmm.ib^^A.fmis^t-r^^th'^mxh^o rmmtvxn. m^i-£ 
rm. TiNM> Tarn. TaNm. wnm. ^tiib(D^m^±^>hm\-tn^m^^ts^ 
mm^mif^^tt^x^^o 
[0070] :^mmi^m^x^ m.ibjz,^mi^mmt^mw\^n(Dy-:^xvu^iymmt(Dm 
m^ii. ^mxi-i^m^t'^mm^hfji^i&m.mmTb^^^-r^m^^t^^t^^x 

:ithx^^o ^(Dj^nw^^tmn. tu wm(D^m'^. tu co. ni. pt, Pd, mo, w 

, Zr. Hf. Ta. Ir> Al. V. Cr^(7)^Jg/6^e>il}mS^>'^C<^^>-«C»^m<^i^yi^-l' 
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[0071] 7^^0jtvi*3tt5^^#:a^f*. m:fjW-m^t:t^^ti>^x-^^7!)K m^i-i^^^-r^ 

[0072] W±t^lft0^bfc|IW^{i. V^TntJ. -oc7)FinMMISFET75S;ii^(D^^^f£h 

[0073] Ellltil. — (^)FinMMISFET&^t^-r§¥2»#:di^403a<Dy-;^/KW:/|H 

-^■t-S^jt^^-To 01l(a)}*¥ffiE|-T?fo«9. |lIll(b)f*A-A'^ifffill|-t?feSo 
m 4i(D^-^403aS.1^403bfi^^^^i£b^. ^g^-^404aSt/404b«y— h«1^^« 
^-r^^^gfl^, ^^405bfiy-h|feii^^. ^^-^41 la, 411bS.U«411c{iffifejZi 

7fc5MISFETr^(^y->^/K^^:/fg^^y-hm^^<?3i^^^^^d5RXtg<!:7tc5, 

[0074] IiI12^vl, — (DFinSMISFET^«^-r^^^#:a^403a(Dy— ^/KW>"rS 
*^^,'ftfe(^FinMMISFET^«^-r^^^^2|CiaifP403b(^y-:^/'Kl^-ri^'Hg*§K^^ 

Sje)3^^^<2|^iBj^4iic-e^'a'i-'5«it^^-t-o 12112(a) fi^ffiia-^fe^, iiii2(b 

)f*|Hl!S&|2|T'fc'5o ia^t'<^i^-^403a:Rr;^403bfii|^^#:taifP. ^f-^404{i>/— hm 

m^mf^-r^Mmiu. ^?-^4iia, Aiihmf-Aiic\'tm}^ih^m^uu^^\^. 



wo 2005/036651 



18 



PCT/JP2004/014243 



[0075] mi2K7fiirmmmmn. r.^(D^^mi^\^^403si^m-:>pMost—:>(Di¥^mi^ 
u^m\y5-^y^ibmi^^tix\^^^o ^fd. ^<Dm.i^iz,^mmm4iicn. pmos 

:L(DpMOS(D:i^(D^mi^\^^403aiic^n^timhtifcy—y^mMimnm 

[0076] iai3-14tc:. ^-(^FinMMISFET^«^i-?>^^#:(Oj|fBt^y-^/'KW>'^ 
^-(^)FinSMISFET?:^^-t-^y— ;^/KW>'fa^i:. ^H^FiiiMMIS 
FET^«^-r'5y-h«^^<b^ffiJ6iZi^^|$:gE^-t?|§^-t-?)«3t^^-f-c ID 1 3 (a) 
fi[H]S&|ll, |gI13(b){i¥ffill|-C'fet). 11114(a). llI14(b)^OTl4(c){*^tl/^*tt 

. A-A'mwrmm. b-b' mwrmm^xxj^c-cmmmmxh^o m'p(Dn-^403a 

. 403b. 403cRXf403dU^mi^\^M. ^-^404a. 404b. 404cJ5:tJ«404d{±'^ 
— hmm^m^-r^mmm. ^-^411L1. 411L2. 411al. 411a2. 411b. 411 

c. 4iidiRxj^4iid2iimi^7h^mmim. ^(Dm<Dn-^i-im4^<Dn-^tMJt^-r 

[0077] :Z(DmMMMi'i. FinmMlSFErT-d^ibfj:?>—M(DmWihyl^i^^^Tdl. Td2. — M 

—^tt(^^3llh7:/v^^i?tT'^^y-fe>'^^«^^5SRAM (Static 
Random Access Memory) (D^J-CfcSo --T'. — >^<7)i2tilh^>'v^:^i5'Tdl. Td2t— 
x^-CDfej^h^^v^^^TtK Tt2f^n^-r^/^M-efo«9. — ^^(^Al^b^^v^^iJ'Tpl. T 
p2 fip^-t^/vMTfcSo 
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[0078] ±t&-7])^yy-:7^iy:fm^n. mis (a) KTr^-TX^i^^ — ^(^CMOS-r^-/^— i^t? 
[0079] ::(D^ife?i^^T-(*. 11113(b) {;i;^-t-J;9t-s ^imWiV'7^^\^^^TdiRnm'i.'^^ 

ii(D^l^^#:i£ljg|5403a^^b. ^2Ji2iljh7^v^^i5'Td2^U«ll2^a^h7>'-^;^i5' 
Tt2{i*ii(^||2^^f^if}jgB403d^W-r5o ^UT. -^ftT^n-j^/l'ifi^O-:^^ 
«^-r5ffife32.^¥<*:gBj^411L2-C% ||l^fls:iajiS404bt. ||2AWh9>'v?>^i5'T 
v2(D^^^MW-einA03c\Z.m^hf\.fz.V\^'<lymMLt. |g2^^f^tfi^403d}vl^lt 
?3tL/c^2|giijh7>'i^^i5'Td2S.t)«^2^i||h^>'i^x<.i5'Tt2(C*a(^y— ^/Kl^-^ 
^^^*^i!d5^gg$tT.. ftfe;^(7)n-;«7/UgEJ^^«^-t-5JSfc3Zi^^#:ia«|41 1L1-C% 
m2^f*:gam04c^. ||lAl^b^>'i^:^^Tpl(D^4^t^^#:aia5403b{^i^ftbtL 
/cKl-'l'V^^^. ^l^agf$c!i^403at^^ttbtL/cMlPII]b^^^^^^Tdmt/ 

/HBJSILK L2^S^n^tbfflfe5i^^<2i!:ga^411LU 411L2-t?«^$tt-CV>5o 
[0080] ^fc, r(D^Jg?f^ft|jCl*5V>T. ^a^h^^v^;^^TtU Tt2<Dflfi;^cDy— ;^/Ki/-r> 
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ti^^tiu-vmwL{cmc^-:^^^7!)mm^tix\^^^o 111:5. t/m2^#f^>'v?^^T 

pi. Tp2cDy— ;^^^Jc:{i^tl.^*niffiS?)ii^^^*:ia^411b. 411c;6S^^$tL. r 
tLbffife3Zs^*^*^Ba^4l lb. 41 ictcif:i^tb^'tL^|&m«^Vdd{;iiiC^>^7^/^s^ 
m^tlX\^^^o ^bT. f^i:aTJ«m2ffi|ljh^^i^;^^TdU Td2(Z)y— ^^^tvlj^^tt 
^^tLSi6iA^^#:ia«|411a2, 411d2;65^^$ix. m55fflJ6iZ.^^^^iBil|411a2 
. 41 ld2t;i(:ii/7^KGND-^jiCS7"7i5^;5i5^il^^tbTV ^-5o 

[0081] ^(DXo^mm^^tiit. m^mmmt^'^mxh^. i^fc.^^fi:m\i:cu^no:it 

[0082] FinMMISFEW5p®MMISFETi:|^— S:K-bJ-?l^^^tL5#'a'(- 

:j3V^Tt>jiffl"t:-#So $ibt-> FinMMISFET<t¥®MMISFETi:(Dfl;^^^^{^t^ 

5 (a) - (c) }-i^Mnm4 (a) - (c) imit^i-^mmitm^^i'f:s>m'i^^^-to 

[0083] |l!25(D^F!|-efi, E4(:i:?i^-t"FinMMISFET^Ir#^i-6^^f2|Ct£blH5403(Z)— 

{-t;t-C. i|ii^c7)^*#:di^403p;55jf^^$tl.-CV^^o ^cDi|iSiAO^^f*:a^403p(^ 

(Dmxn^ 5pg^MISFET^?i0J5feb^-rv^J:9{-=3r^5'^^^^O8^^(tTV>/j: 
V\ 5p^^MISFET(Dy— hfl;<l404p}i. FinMMISFETO^'— h®lS404 

[0084] Bl25(^^!l-efi. fflfeji^##:@Bj8l41 If*. FinMMISFETO^^#:f!ilfP403(D 
— ^(^y— ^/KW^^^. S|Zgp^MISFETOi|iSJ!S^^{*:ia§|5403p<^— :^(Dy— 
^/KW>'^l-^^$tLTV>5o :i(^J:9{-FinMMISFET}^fflV^e>n2)ffli6aA^^ 
<sjsiEj^^. 5pg^MISFET(^^LTt>aiffl-r-5^^T% FinMMISFET^r^EMMI 
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